Coenzyme Q10 enhances cardiac functional and metabolic recovery and reduces Ca2+ overload during postischemic reperfusion.
The effects of coenzyme Q10 (CoQ) were studied in isolated, isovolumic rat hearts during a 30-min period of global ischemia followed by 40 min of reperfusion. After reperfusion 1) the relative recovery of developed pressure (DP) was increased by CoQ (75 vs. 40% of the preischemic value for 20 microM CoQ and control hearts, respectively, P < 0.001); 2) diastolic pressure elevation was decreased by CoQ (20 vs. 50 mmHg in CoQ vs. control hearts, respectively, P < 0.001); and 3) recovery of high-energy phosphates and reduction of inorganic phosphate were approximately twofold greater in CoQ vs. control hearts (P < 0.001 for each parameter). The beneficial effects of CoQ were not observed when CoQ was added at the onset of reperfusion. The total free generation during reperfusion was not affected by CoQ. In unpaced hearts, in the presence of verapamil to prevent spontaneous beating, spontaneous Ca2+ oscillations were measured as scattered laser light intensity fluctuations (SLIF). The transient rise in SLIF in the postischemic reperfused myocardium, which previously has been shown to predict the extent of Ca2+ overload, was suppressed by CoQ (P < 0.001). These results suggest that while early CoQ treatment does not scavenge the primary burst of superoxide or hydroxy radical generation, which occurs on reperfusion, it markedly improves the functional recovery during reperfusion by enhancing the recovery of high-energy phosphates and preventing Ca2+ overload.